gall-bladder and BILIARY-DUCT SURGERY . 1 

BY D. A. K. STEELE, M.D., 

OF CHICAGO. 

American surgeons have shed a lustre on the develop¬ 
ment, evolution, and perfection of our art in many fields of sur¬ 
gery, but in no department of surgery has the American mind 
left its impress in a more forceful manner than in the develop¬ 
ment and progress of the surgery of the gall-bladder and bile 
ducts. 

Cholecystotomy was first performed by Bobbs, of Indian¬ 
apolis, in 1867, and while it is probably true that the empyiemic 
gall-bladder that lie incised and drained was adherent to the ab¬ 
dominal wall and the operation may not have been much more 
serious than opening an abscess, yet it was a step in advance, 
and was the work of a pioneer, and blazed the way for its es¬ 
tablishment as a definite surgical procedure by Marion Sims in 
1878, and for the performance of cholecystectomy by Langen- 
back in 1880. Thus it will be seen that the evolution of gall¬ 
bladder and bile-duct surgery has occurred within the memory 
and during the professional activities of the Fellows of this So¬ 
ciety, many of whom have contributed their quota to the 
general advance of our surgical knowledge of this topic. I 
might mention the investigations of our former distinguished 
Fellow, the lamented Fenger, in 1895-6 on stone in the chole- 
dochus, where it is impacted and immovable, the icterus is 
marked and persistent, where the stone is movable or of the 
ball-valve variety, the icterus is variable, a difference in the 
intensity of the jaundice is observed from day to day, after an 
attack of pain, from temporary impaction of a movable stone in 
the duodenal end of the cholcdochus, the jaundice is markedly 
increased in the skin and sclerotic. The urine contains more 
bile and the focces are more clay colored, when the grasp of the 

1 Read before the Chicago Surgical Society, November 7, 1904. 

201 



202 


D. A. K. STEELE. 


duct walls upon the stone is relaxed and the stone is released, so 
that it no longer completely occludes the duct; it occupies a 
more dilated part of the duct, and the bile escapes by its side, 
causing an amelioration of ; all symptoms and a lessening of the 
icterus until it again becomes impacted. This alternating cur¬ 
rent or changing cycle of symptoms will go on indefinitely until 
terminated by operation or the death of the patient from 
cholremia or exhaustion. 

Bevan has taught us the exact anatomical relations of the 
portal vein to the gall-ducts, and suggested an improved sig¬ 
moid incision. 

Ferguson has shown us how to avoid biliary fistula; by 
suturing the gall-bladder to the peritoneum at the upper angle 
of the wound instead of attaching it to the skin in a dependent 
position. 

Murphy has added to our knowledge of the functions of 
the gall-bladder, and by the application of his ingenious button 
has rendered the operation of cholecystduodenostomy rapid, 
safe, and satisfactory in cases of stenosis of the cholcdochus. 

Ochsner has made the diagnosis of gall-stones much sim¬ 
pler by maintaining that in nearly all cases of gastritis the symp¬ 
toms in reality are due to gall-stones. He has also greatly 
reduced the mortality of choledochotomy by stitching the 
cigarette drain to the open lips of the duct. 

McArthur has perfected the technique of operative pro¬ 
cedures and shown the limitations of X-ray diagnosis, while 
Eisendrath has enriched our knowledge of the pathology of in¬ 
fective cholangeitis. 

Nearly every other member of the society has in like man¬ 
ner contributed to the sum total of our knowledge of this sub¬ 
ject, and I want to congratulate the members of this society for 
their intellectual activity along the lines of true scientific ad¬ 
vancement. They arc worthy co-workers with Mayo, Rich¬ 
ardson, Deaver, Kehr, Robson, Kocher, and other masters in 
this domain of surgery. 

The advance of knowledge has been steady, rapid, and per¬ 
manent, and our interest cannot wane when we remember that 
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gall-stones are present, according to Mosher and the Johns 
Hopkins tables, in about 7 per cent, of all people, and prove 
fatal in about 10 per cent, of this number. 

Over 12 per cent, of all gall-stone cases show symptoms of 
common duct obstruction. Stones may be found in the gall¬ 
bladder, cystic duct, and choledochus in tbe same patient, and 
not infrequently failure to cure the patient by operation has 
been due to the surgeon overlooking a stone in the choledochus 
after removing a large number from the gall-bladder. This 
occurred to me in two of my earlier operations, necessitating its 
removal at a later period. 

I11 one case, Miss R., aged thirty-six years, operated on by 
me at the Woman’s Hospital, January 22, 1903, for gall-stones 
causing rccurcnt attacks of biliary colic with mild jaundice, I 
removed a large number of stones from the gall-bladder and cystic 
duct, nine from the common duct by a cholcdocholomy, and for 
several days afterwards stones of small size were washed out 
through the wound, one was vomited up, and several were found 
in the stools, evidently coming down from the hepatic and liver 
ducts. This patient made a perfect recovery, and has had no 
recurrence of the symptoms. 

Cause. —Gall-stones are formed in the gall-bladder and 
bile ducts by the agglutination of material precipitated from 
bile, and arc composed of cholcsterin, bilirubin calcium, and 
mixed forms according to Brockbank, in other words, of bile 
salts and pigments. Anything that tends to slow the bile cur¬ 
rent causes the precipitation of these salts and biliary sand and 
the development of cholelithiasis. We no longer depend upon 
old age, tight-lacing, lack of exercise, ingestion of large 
amounts of carlrahydrates, and the pressure of tumors as the 
sole cause of the slowing of the bile current, but recognize as 
equally potent factors in the production of this disease infective 
micro-organisms that gain entrance to the bile ducts from the 
intestinal lumen or blood current and induce a catarrh of the 
ducts, an erosion of the epithelium of the gall-bladder and bile 
ducts, an increased production of cholesterin, precipitation of 
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the bile salts, causing or increasing the cholelithiasis, causing 
ulceration and phlegmon of the walls of the gall-bladder and 
bile ducts in a manner precisely analogous to what we see in an 
acute infective appendicitis. The morbific micro-organisms 
chiefly responsible for these destructive changes are the colon 
bacillus, the bacillus typhoses, staphylococcus and streptococcus; 
obstruction in the common or cystic duct preventing the escape 
of these infective micro-organisms causes the most rapidly de¬ 
structive pathological changes in the mucosa and wall of the 
duct or gall-bladder; long-continued irritation from an impris¬ 
oned stone or stone induces malignant disease of the gall¬ 
bladder or common duct, hence the frequency of carcinoma in 
this region; long-continued icterus in an elderly patient should 
awaken a suspicion of carcinoma of the gall-bladder or ducts, as 
a sequence of unrelieved cholelithiasis. Irritation of the outlet 
or neck or mouth of a viscus surrounded by circular muscular 
fibre subject to alternate contraction and dilatation due to the 
passage of the contents of a viscus, or irritation of the orifice of 
a duct is very prone to induce carcinoma, as in the pylorus, the 
cervix uteri, the rectum, or the gall-bladder. 

The gall-stones may be single or multiple, facetted or 
smooth, sometimes of mulberry appearance, and vary in size 
from a grain of sand to a lien’s egg, and green, brown, yellow, 
or black according to the arrangement of the bile pigment enter¬ 
ing into their formation, faceted stones being found in the gall¬ 
bladder and smooth ovoidal ones in the choledochus, as a rule. 

Symptoms .—The formation of a stone requires several 
months and is preceded by gastro-intestinal catarrh, constipa¬ 
tion, flatulence, impaired appetite, discomfort in the epigas¬ 
trium and right hypochondrium, sallowness, slight icterus, scant¬ 
iness of urine with increase of bile and urea in the urine, sour 
stomach, tenderness over the gall-bladder, and when there is 
bacterial invasion of the viscus moderate temperature and an 
occasional chill with bilious colic and headache. 

Typical gall-stone colic soon becomes established, and if 
the obstruction is in the common duct there is the sudden onset 
of agonizing pain, paroxysmal in character, lasting from a few 
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hours to a couple of days, originating in the region of the gall¬ 
bladder and radiating to the back and under the right shoulder- 
blade, often accompanied by nausea and vomiting, especially at 
the beginning of the attack. It may terminate suddenly or 
gradually. If the attack lasts more than twenty-four hours 
there is usually jaundice. If the stone passes through the com¬ 
mon duct there is immediate relief and the stone will be found 
in the stool; if it is arrested in the common duct in the di¬ 
verticulum of Vater we have the chronic form, with frequent 
repetitions of the clinical picture I have painted, until the pa¬ 
tient is relieved by operation, or dies from choliemia or 
exhaustion. 

Many of these cases are treated for years by medication, 
diet, massage, baths, exercise, olive oil, a course at Carlsbad or 
West Baden without permanent benefit, and the delay usually 
causes serious complications of circumscribed peritonitis, dilata¬ 
tion, and infection of the gall-bladder and ducts, phlegmon, 
perforation, circumscribed abscess, empysemia of the gall-blad¬ 
der, universal adhesions to adjacent viscera, and the obliteration 
of normal anatomical landmarks that immensely increase the 
difficulties of the operation and add to its mortality. The re¬ 
sults of delay and repeated attacks cause complications that are 
strikingly analogous to those of appendicitis. 

I desire to appeal strongly for early diagnosis, shorter 
period of medical treatment, early surgical intervention, and a 
lessened mortality for a disease that should be recognized as a 
surgical affection and only amenable to surgical treatment. The 
former dictum of three months’ medical and dietetic treatment 
is altogether too long, and leads to unnecessary suffering, seri¬ 
ous complications, and a higher mortality. 

Uncomplicated cholecystitis and choleliathisis give practi¬ 
cally no mortality under prompt and proper surgical treatment 
by incision, evacuation, and drainage. Cholecystotomy, chole¬ 
cystectomy, and choledochotomy should always be followed by 
tubular and capillary drainage for some days after the opera¬ 
tion, a cigarette drain should be attached to the lips of the 
wound in the choledochus in all common duct stone opera- 
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tions. I believe it is safer to drain all cases, as imprisoned bile 
always contains infection germs, and you lessen the cholangeitis 
and cbolannia more rapidly in this way. 

Waring gives the following indication for operation: 

1. “The presence of a tumor in the abdomen which ap¬ 
pears to be an abnormally distended and large gall-bladder. 

2. “ The existence of jaundice, which is persistent to¬ 
gether with other signs and symptoms which point to complete 
obstruction of the common bile-duct or the common hepatic 
duct. 

3. “ The occurrence of successive paroxysmal attacks of 
biliary colic, with short intervals between the individual attacks, 
which are lowering the general health of the patient, inducing 
a state of general exhaustion, and are not amenable to medical 
measures. 

4. “ Symptoms of localized inflammation in the region 
of the gall-bladder which are associated with the occurrence of 
attacks of biliary colic. 

5. “ The occurrence of acute peritonitis which is prob¬ 
ably due to perforation of the gall-bladder or one of the biliary 
ducts and escape of calculi and purulent matter into the peri¬ 
toneal cavity.” 

The soundness of the views expressed in this paper are 
exemplified by the following illustrative cases where early oper¬ 
ation was declined or not possible for some reason: 

Case I. —A patient came to my office to-day presenting the 
classical clinical symptoms of stone in the common duct, with 
a history that is familiar to all of you. Mrs. M. K., aged fifty- 
two years, married, Irish, has suffered from indigestion and flatu¬ 
lency, more or less, all her life. About six years ago she said she 
was bilious, and was treated by Drs. Davis and Johnson for six 
weeks in Mercy Hospital. Prior to this she had frequent attacks 
of bilious colic. She has had chills and has vomited every few 
days during the past year at intervals. Jaundice has been quite 
marked, the color varying with the severity of the attack. She 
complains of marked itching of the skin. There is yellowness 
of the conjunctiva, and tenderness over the region of the gall- 
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bladder. I told her she had gall-stones, and should have an 
operation. Like many patients who come to us with surgical 
affections that require prompt surgical intervention, she said she 
did not want to be operated on, but wanted something to stop 
the itching of the skin and take away the yellow color; in other 
words, to relieve the obstruction in the common duct that pro¬ 
duced the symptoms. Operation was refused. She wanted to 
talk with her father. Her father is eighty-two. They live to¬ 
gether, and she has no money. 

I simply cite this typical case which illustrates the diffi¬ 
culties of carrying out the treatment I advocate in this paper, 
namely, early operation soon after the diagnosis has been made, 
say within a few weeks after we are certain of the pathological 
conditions present. 

Case II.—Another case that illustrates in a striking manner 
the changes that take place is that of Dr. G. M. B., aged fifty-six 
years, of Benton Harbor, Michigan, who consulted me early in 
August, stating that for a number of years lie bad suffered from 
stomach trouble; he had acute indigestion; he had to be careful 
what lie ate. He had a great deal of flatulency and tenderness at 
the pit of the stomach. From my knowledge gained from Dr. 
Ochsner’s experience with these gastric symptoms, I said to him, 
“ Doctor, you have gall-stones.” “ Oh, no, I have not gall-stones; 
I have stomach trouble, and my liver is enlarged.” For two or 
three years he has suffered from attacks of biliary colic, and Ins 
general health has been much impaired. He attributed this 
always to acute gastritis and liver complications. These symp¬ 
toms were progressively increasing. He had two or three severe 
attacks, with marked loss of flesh. He lost something like twenty 
pounds. He came to my office accompanied by his wife on the 
25th of August, just after an unusually severe attack. At this 
time he had a rapid pulse; temperature of 102° F.; marked ten¬ 
derness over the gall-bladder. Indeed, the region of tile gall¬ 
bladder was so tender that he could scarcely be touched, and he 
presented the appearance of a haggard, old, sick man. He had 
aged rapidly during the last few weeks. He had become stooped. 
I told him that he must have an immediate operation; that he had 
gall-stones ; that infection of the gall-bladder had taken place, and 
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that ail immediate operation was the safest and best tiling for 
him. Almost in the face of his violent protest, I called a cab and 
sent him to the West Side Hospital, and the next day operated. 
In making a long incision through the outer border of the right 
rectus, I came upon a large mass of adhesions. The omentum 
was adherent to the gall-bladder, liver, and colon. There was a 
mass of adhesions covered and walled in by the omentum, and 
after packing off the abdominal cavity with strips of gauze, I 
carried my finger under the lower border of the omentum, sepa¬ 
rated the adhesions a short distance, when I opened into a large 
abscess, from which six or seven ounces of thick pus escaped. 
This was mopped out from time to time with gauze sponges, 
and the abscess cavity was thoroughly dried out. I then carried 
my finger into the abscess cavity and found a perforation of the 
gall-bladder, an opening into which the finger could be readily in¬ 
troduced, and with the finger introduced I found and removed 
five mulberry calculi. I do not see many of them, but these pre¬ 
sented the typical appearance of a mulberry in every respect, 
After these were removed, a large glass drainage tube was intro¬ 
duced, and iodoform gauze packed around the tube with strips 
brought out through the wound. The wound was closed in the 
ordinary way and the patient put to bed. He made an uninter¬ 
rupted and rapid recovery. The tube was left in three or four 
days, and at the end of two weeks the wound was practically 
closed, patient leaving the hospital about two days later, and had 
no untoward symptoms. He has steadily improved. He is now 
attending to his practice in Michigan. 

This case illustrates the pathological changes that take 
place from delay and error in diagnosis. 

Case III.—G. F. S., aged sixty-two years, was seen by me 
March 15, 1903. He had suffered from a typical attack of biliary 
colic in 1900, when a large quantity of biliary sand was passed, 
with complete relief of the symptoms. At that time he had ele¬ 
vation of temperature and pain, and under catharsis and flushing 
of the intestine, as well as washing out the stomach, etc., he was 
completely relieved. The large quantities of biliary sand were 
the cause of the trouble. During the present attack, in March, 
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1903, he complained of pain and tenderness in the region of the 
gall-bladder; he had a pulse of 96; temperature, 102 0 F.; tongue 
coated; breath foul; bowels constipated; no icterus, and the 
usual marked tenderness over gall-bladder. A diagnosis of acute 
infective cholecystitis was made, and an operation for draining 
the gall-bladder was advised. This was postponed by the patient 
from day to day, although urged at each daily visit, until the 
night of the 21st of March, 1903, at midnight, I was summoned 
in great haste, and found he had a chill. I telephoned to Dr. 
Wyllys Andrews, expecting on examination to find perforation 
of the gall-bladder, with the necessity for an emergency operation. 
Everything was prepared a day or two before that, so that we 
were ready, and made an immediate operation at the house. I 
made an incision through the right rectus, and immediately upon 
opening the abdomen found a condition similar to that in the 
case of Dr. B., in which I described a mass of adhesions, the 
omentum being adherent to the liver surrounding the gall-bladder, 
and little by little there was an escape of a quantity of muddy, 
offensive pus, bile-tinged, and flaky. This was mopped out. A 
phlegmon of the gall-bladder wall was found, and on lifting up 
the adhesions we found numerous gangrenous spots surrounding 
a large perforation. I incised the gall-bladder freely. No gall¬ 
stones were found in this case, but simply infected, inspissated, 
offensive bile. The patient went along and made good progress 
towards recovery until the eighth day, when on turning over in 
bed he suddenly cried out with pain in the right lung, and com¬ 
plained of dyspneea. He became cyanosed. Dr. Andrews and 
Dr. Edwards were present with me at the time, and the sudden 
onset of these serious symptoms evidently was due to a clot, a 
pulmonary embolism. In ten minutes the patient was dead, 
doubtless from a clot occluding the pulmonary vessel. Had this 
patient consented to an operation on the 10th, the 16th, or the 
18th of March, his life might have been saved. That is to say, 
early drainage of the infected gall-bladder would have lessened 
the probabilities of such an unfortunate complication and termina¬ 
tion as took place. 

Drainage opening was lined with granulations and healing 
rapidly. No post-mortem could be obtained. 

Case IV.—Mrs. L., aged seventy-one years, had attacks of 
biliary colic at intervals for several years. Tenderness and disten- 
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tion of the gall-bladder noticed in March, 1904; marked icterus, 
with vomiting and constipation. There was gradual emaciation. 
A diagnosis of obstruction of the common duct and infective 
cholangeitis was made. October 4, 1904, I succeeded in obtaining 
consent for an exploratory operation, and with the assistance of 
Dr. Frankenthal, at the Woman’s Hospital, I made an incision 
and came down upon an immensely dilated gall-bladder. The 
gall-bladder contents consisted of sixteen ounces of turbid, tarry 
bile, with a great many flakes, and some small gall-stones. It 
was one of the largest gall-bladders I have ever drained. She 
was in a very bad condition. No stone was discovered in the 
common duct, but the neck of the gall-bladder was surrounded 
by a number of small tumors. There were three or four irregular 
tumors which compressed the common duct. It was a case of 
carcinoma of the gall-bladder, and on account of the condition 
of the patient nothing was done except to drain the gall-bladder. 
She died two days afterwards, vomiting a sanguinolcnt material, 
with regurgitation from the stomach. During the performance 
of the operation there was noticed a laceration of the liver to 
which the immense gall-bladder was attached, and this small rent 
was made in the liver by a wide pair of forceps; it was stitched 
with catgut, and no haemorrhage occurred after this. Whether 
the oozing was due to the cholremic condition, I do not know. It 
is probable that it was. We know that in these cases we have a 
persistent oozing from the mucosa or from any wound in the 
gall-bladder. The blood does not coagulate, and the oozing con¬ 
tinues until the case terminates fatally, with more or less vomit¬ 
ing and exhaustion. For nearly a year this patient was urged to 
undergo operation, but declined. 

Case V. —Mrs. R., aged sixty-seven years, was referred to 
me by Dr. Byford, with a diagnosis of stone in the common 
duct. I concurred in the diagnosis. She gave a history of 
having suffered from frequently occurring attacks of biliary colic, 
with catarrh of the stomach, and that she had these attacks of 
catarrh of the stomach recur at intervals during the last fifteen 
years. In June, for the first time, she had a typical attack of 
biliary colic, and was somewhat jaundiced at the time, and since 
June, up to the time of operation, she had about once or twice 
a week severe attacks. Ten days before she came to the city 
she had an unusually severe attack, which was accompanied by 
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a chill, elevation of temperature, marked jaundice, and her physi¬ 
cian, who was a son-in-law, brought her to the city for operation. 
There was marked tenderness over the gall-bladder. Operation 
was performed October 21, at the Woman’s Hospital, with the 
assistance of Dr. Byford. The gall-bladder was found to be 
greatly enlarged, containing turbid bile and fifteen small stones. 
These were round and not faceted. There was one large round 
stone found in the common duct of the ball-valve variety, and 
which was doubtless responsible for the recurrent attacks. As I 
opened the gall-bladder and cystic duct, the stone did not seem so 
large, as I could push it upward through the cystic duct and 
extract it through the gall-bladder. I thought, as it lay in a dilated 
pouch in the common duct, I could readily extract it, avoiding an 
incision in the common duct, but in pushing it up it got away 
from me, and passed from the common duct into the hepatic duct, 
and I was unable to bring it down. I was in a quandary. After 
a few moments' deliberation, I made an opening in the common 
duct at the pouch occupied by the stone before, and expected to 
pass up a small forceps and extract it, but I was unable to do so. 
The stone eluded the grasp of the forceps, so I stitched in a large 
rubber drainage tube, passing it up through the opening in the 
comon duct. I put a glass drainage-tube in the gall-bladder. I 
packed some gauze around the tube in the common duct and 
closed the wound. The patient gained right along, and she is 
now fully convalescent. The stone being found on the dressings 
on the sixth day, when the common duct drain was removed. 

Case VI.—I wish to mention another case to show how we 
have improved in our knowledge of gall-bladder surgery in the 
attachment of the gall-bladder when cholecystotomy is done. Mr. 
S., aged sixty-one years, was admitted to Wesley Hospital in 
1899 with gall-stones, and had been operated on about a year 
previous to this by another surgeon for gall-stones. He was 
admitted to my service, and I found he had a large biliary fistula 
following the operation at which the gall-stones were extracted. 
The gall-bladder had been stitched at the dependent portion of the 
wound to the skin instead of to the peritoneum, leaving a large 
biliary fistula with patulous mouth. In this case I reopened by the 
side of the gall-bladder, resecting about one-third of it and using 
circular purse-string catgut sutures around the upper part of the 
wound, attaching the gall-bladder to the upper angle of the 
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wound to the peritoneum, and secured permanent closure in a 
couple of weeks. 

Case VII.—The patient is fifty-five years of age, married, 
adjuster by occupation, and was seen in consultation on the 8th of 
October, 1904, suffering from infective cholecystitis, empyema of 
the gall-bladder, ulceration, with symptoms also of appendicitis. 
He was in such a bad physical condition that the operation was 
delayed. He had an acute general peritonitis. The day I saw him 
his abdomen was immensely distended and tympanitic. He was 
vomiting. The whole right side of the abdomen was dull and 
tender on pressure. He was put upon starvation treatment; 
nothing given him by mouth, the stomach was washed out, and 
he was given three ounces of normal salt solution and an ounce 
per rectum every three hours. This treatment was continued foi' 
about ten days; vomiting and tympanites disappeared. His con¬ 
dition improved so much that we felt justified in operating. On 
account of agglutination on the right side of the abdomen of 
the intestines, gall-bladder, and appendix, I thought, instead of 
opening the general abdominal cavity, I would go down through 
this mass and do an extraperitoneal operation, and, expecting to 
find an abscess and all kinds of complications, I immediately came 
in contact with what seemed to me like a fecal collection of two 
or three pints, walled off from the general cavity, lying between 
the small intestine and gall-bladder, and I could not tell any¬ 
thing about the anatomical outlines of the case. They were not 
clear. The cavity was wailed off to the inner side by coils of in¬ 
testine, on the outer side by the abdominal wall. There was a 
large amount of offensive, purulent, yellowish feces, also a 
large amount of pus and some bile. This was washed out. I 
then introduced my finger and found an enlarged, irregular¬ 
shaped abscess cavity, with free communications with the intes¬ 
tine and with the gall-bladder. The cavity was washed out. I 
took a long forceps, made a lumbar stab, establishing through- 
and-through drainage, putting in a large rubber tube, and irri¬ 
gating two or three times a day. Five or six days after this the 
man’s condition improved very materially, and six days, I think, 
after the operation was performed, a gall-stone appeared. Since 
then, nearly every day he has been flushing out gall-stones. Bile 
now flows freely. The fecal discharge has entirely disappeared, 
and we now have a biliary fistula. The man is still in a some- 
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what critical condition, although his recovery is certain. The 
daily irrigations are being kept up. Unquestionably he bad eni- 
nvema of the gall-bladder; the adhesions ruptured, or there was 
a perforation of the gall-bladder; also a perforation or ulceration 
communicating with this abscess cavity and the lumen of the 
bowel, so that there was a discharge of final matter with bile and 
gall-stones. 


These cases are cited to illustrate the dangers of delay and 
the complications that arise from postponing a necessary surgi¬ 
cal operation to a time when it is done as a last resort. 



